Hawaiian Eleciric Company, Inc. « PU 80x 2750 » Honolukl, Hi 96840

‘ B April 26, 2005

William A. Bonnet
Vice President _
Government and Community Affairs

The Honorable Chairman and Members of
the Hawaii Public Utilities Commission

465 South King Street

Kekuanaoa Building, 1st Floor

Honolulu, Hawaii 96813

Dear Commissioners:

Subject: Docket No. 03-0371 — Proceeding to Investigate Distributed Generation in Hawaii

Attached is an analysis with respect to the under-recovery of dgmand- costs related to the
installation of a third-party combined heat and power installation. HECO/HELCO/MECO
had offered to prepare such an analysis at the Distributed Generation Investigation hearing on
December 10, 2004.!

If you have any questions on this matter, please contact Dan Brown at 543-4795.

Sincerely,

SN VARG S-S Q’

Attachments
cc: Division of Consumer Advocacy (3) K. D. Morihara, Esq. (2)
H. A. Dutch Achenbach B. T. Moto, Esq
C. Y. Young, Esq. K. K. Kobayashi
W. S. Bollmeier II J. Crouch
R. Reed H. Q Curtis (3)
S.Y. H. Wong, Esq. C. S. Coleman, Esq.
M. de’Marsi L. D. H. Nakazawa, Esq.
G. Sato

! See the Transcript of Proceedings, Volume III, taken on December 10, 2004, pages 76-85.



The attached information is pxlovided'in response to a request made at the Distributed
Generation (“DG”) Investigation Panel Hearing on December 10, 2004 (Transcript Vol. I,
pages 83-85) as td what the minimum electrical “consumption” is that a customer with a CHP
system has to have (from kilowatt hours supplied by the utility) to make the electric utility
- “whole”. (The Companies construed this to mean the minimum number of kilowatt hours that
a customer would have to purchase fér the utility to recover the demand-related costs properly
“attributable” to the custmﬁer.)

The question arose because the utility recovers some demand costs through demand
charges and some demand costs through energy charges. Thus, when the customer’s electric
usage (from the glid) is reduced through the installation of a CHP system that supplies (and

also offsets) part of its electric usage,'the utility’s recovery of demand costs from the customer

is reduced.

In order to recover 100% of the demand costs previously recovered (with no change in
rate design), the customer’s billing demand and kwh usage would have to remain the same
before and after installation of the CHP system, which would only be the case if the CHP
system did not operate. However, none of the parties (including the Companies) contended
that the utility would have to recover 100% of the demand costs formerly recovered from the
customer,

Tile parties did not agree on the appropriate amount of demand-costs to be recovered

froma customer with a CHP system (i.e., the amount of demand CcOsts to be recovered to make
the utility “whole”, or to recover the demand costs that are properly attributable to such a
customer) or even on how to determine the answer. (The parties did suggest that the answer
would be different depending on the type of demand cost being considered - i.e., the

percentage might be different for production costs than for transmission costs or for -



distribution costs.) The Companies understand, however, that this informational filing 1s not
the vehicle in which to argue what the appropriate amount of demand costs to be recovered
from customers wiih CHP systems should be.

Therefore, to respond t;) the question, the Companies have calculated the amount of
lost demand cost recovery due to an 'iilustrative CHP system installation (for two CHP
operating scenarios). | |

| If the existing rate design does not recover the “appropriate” amount of demand cost in
some or all cases, then the mechanism proposed by various parties to recover demand costs
attributable to stz_mdby service is a separate demand chargé (which could be in the form of a
fixed monthly reservation charge, a uéagc charge, or a combination thereof, or in some other
form). The Companies have provided calculations of what the standby charge would have to
be (if assessed only in the form of a monthly reservation char;ge) to‘recov:er 30%, 60%, and
100% of the demand costs. |

The Companies’ position is not that neither % is the correct %. (The Companies’
position on standby rates is in its Opénixlg Brief, pages 124 to 130, and in its Reply Brief,
pageé I8 to 24.) The sole i)urpose of providing the information is to provide a range of
information to the parties and Commission.
ﬁnpact of 3" Party CHP on the Recovery of Fixed Demand Costs

The reduction in fixed cost recovery occurs because HECO’s energy rates approved by
| the Commission recover a portion of the fixed demand costs. Thus, when 37 party CHP
reduces the customer’s pufchase of energy from the utility, the resulting reduction in the
energy charge revenue also reduces the amount of fixed demand costs recovered. |

On the 6ther hand, the installation of 3rd party CHP also increases the demand cost

recovered per kwh for the remaining kwh purchased from the utility. This increase in the per



kwh recovery of demand costs only partially offsets the reduction in overall recovery of
demand costs and results from:

¢ A customer load factor that is lower with CHP than without CHP, and _

o The Ioéd—factor block rate form that favors high ioad factor cﬁstomers.
- Recovery of Demand Costs in HECO’s Energy Charge

Historically, the demand charges approved in rate cases have been significantly lower
than embedded demand costs, as shown in the approved cost of servicé study in the rate case.
(The customer charges also are lower thari embedded customér costs.) Demand costs (and
customer costs) that are not recovered through the demand charges (and customer charges) are
included in the energy charges, which are set on a cents per kilowatt hour used basis.
(Demand costs and customer costs have been referred to as fixed costs.) The illustrative

¥

examples address only demand costs.

For example, while the current energy rate for the first energy block of HECO
Schedule PS is 7.2087 ¢/kwh, 4.173 ¢/kwh represents thé recovery of energy cost (see
Attachment 1) and the remaining 3.036¢/kwh represents the recovery of demand coét. Thus, if
a customer has a lower kwh usage, the utility’s recovery of demand costs from the customer is
lower, even if the customer’s peak demand is not lower. For Schedule P (and J) customers,
this effect is mitigated to a certain extent by the use of a load factor block rate structure. Also,
the effect of peak load variationé from month-to-month is mitigated somewhat by the demand
ratchet feature in Schedules P and J. The load factor block rate structure and the demand
ratchet make the calculation of lost fixed cost recovery when a customer reduces its kwh usage
through the installation of a CHP system somewhat more complicated.

The term load factor (“LF”) refers to the shape of a customer’s load profile, i.e., the

relationship between the customer’s maximum demand (in kw) and the amount of energy
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consumed (in kwh). A customer with a high load factor has a relatively flat load proﬁle; while
a customer with a low load profile has a high peak, but low kwh consumption. By design,
HECO?’s energy charge recovers more demand cost in the first load factor block than in
subsequent load factor blocks. .This is because, while all customers have some energy charged
in the first block, not all customers will enter the second or third blocks. Thus, more of the
demand cost recovexy- has to be implemenfed in the early blocks. A low load factor customer
will ﬁnd that relatively more of his energy will fall in the higher cost load factor blocks than a
customer with a high load factor. Thus, HECQ’s load-factor block rate favors high load factor
customers with lower energy charges because they can be served more cost-effectively than
low load factor customers.

To illustrate the impact of HECO’s load-factor blocks on the energy charge consider
the following two customers‘ that have the same monthly enei‘gy consumlption, but different
levels of demand:

Monthly Monthly

Demand Energy Calculated I.oad Factor
Customer A 100 kw 51,120 kwh 51.120 kwh . =71%LF
100 kw x 30 days x 24 hr/day
Customer B 150 kw 51,120 kwh 51.120 kwh =47% LF
150 kw x 30 days x 24 hr/day

As shown in the table below, using the base energy charges set in Docket No. 7766
(HECO’s last rate case), the monthly energy charge for the high load factor customer is lower
than the energy charge for the low load factor customer. The actual energy charge is the base
energy charge plus the Energy Cost Adjustment Factor (“ECAF”). The ECAF adjusts the fuel
and purchased energy component of the energy charge for changes in fuel and purchased

energy prices. Thus, it does not impact the level of demand costs (or customer costs) included



in the energy charge. Asa result, the analysis of demand cost recovery is not affected by the

level of the ECAF (which is assumed to be zero for purposes of the illustrative calculations).

Load Factor Block Recovery of Energy and Demand Costs
Schedule PS -- Current Rates

Energy Charge

Block 1 First 200 kwh/kw 7.2087 ¢fxwh
Block 2 Next 200 kwh/kw 6.4104 ¢/kwh
Block 3 Over | 400 kwh/kw 6.1010 ¢/kwh
Customer A Load Factor=71%

100 kw 51,120 kwh
Cost Recovery
Mo. Energy Energy Demand
~ kwh ¢/kwh  Charge ($) Cost* Cost

Block 1 20,000 7.2087 1,441.74 834.60 607.14
Block 2 20,000 6.4104 1,282.08 83460 447.48
Block 3 - 11,120 6.1010 678.43 464.04 21439
total 51,120 3,402.25 2,133.24 1,269.01
Customer B Load Factor = 47%

150 kw 51,120 kwh

Cost Recovery
Mo. Energy Energy Demand
kwh ¢/kwh Charge (§) Cost* Cost

Block 1 30,000 7.2087 216261 125190 910.71
Block 2 21,120 6.4104  1,353.88 881.34 47254
Block 3 6.1010 0.00 0.00 0.00
total - 51,120 3,516.49 2,133.24 1,383.25
* Energy cost recovered in energy charge = 4.173 ¢/kwh

Source: Docket No. 7766 Cost of Service Study (Attach 1)

Note: Assumgs Energy Cost Adjustment Factor = 0.000 ¢/kwh




The installation of 3rd Party CHP has the effect of lowering the customer’s load factor.
The customer’s energy purchases from the utility are decreased, while any outage of the CHP
unit(s) will create a high demand level that will affect the billing demand for several months
due to the demand ratchet. Thﬁs, the amount of demand costs recovered from a 3rd party CHP
customer will be affected by the combination of effects resulting from:

¢ The reduction of energy purchased from the utility, |

e The effect of the load-factor block rate form, and

¢ The effect of the demand ratchet.

The result is a [small] reduction in the recovery of demand costs, even though the
customer’s peak billing demand in a given month may not be reduced. The exact calculation
of lost demand cost recovery when a customer reduces its kwh usage through the installation
of a CHP system will be different for each customer, based on the customer’s load and usage
characteristics before and after the installation of its CHP system, and will vary from month—
to-month for individual customers baséd on variations in the performance characteristics of
their CHP systems during the month, and the customers’ overall energy usage during the
month._ |

As aresult, HECO has picked a representative Schedule P hotel customer that might be
a good CHP system candidate, and has done illustrative calculations for a CHP system with a
good capacity factor (91%) and a not-as-good capacity factor (80%). The assumptions
underlying the calculations are explicitly stated.

Impact of 3™ Party CHP on the Recovery of Demand Costs

To illustrate the impact of 3" party CHP on the recovery of demand costs, consider an

example of a generic customer for whom CHP would make economic sense. This customer

(see Attachment 2) has the following characteristics:



Business segment Hotel

‘Rate Schedule PS
Peak demand 1400 kw
Energy Consumption 8.7 gwh

Load Factor w/out CHP 71%

This customer’s CHP system is assumed to have the following characteristics:

CHP capacity 500 kw (including the impact of waste heat used for an
absorption chiller)

CHP capacity factor 91%

No. of CHP outages/yr 4, in different months

CHP energy output - 4.0 gwh (including the waste heat equivalent)

The customer’s monthly load factor with CHP will vary from about 37% to 60%
depending on fluctuations in the customer’s consumption of energy and whether or not the
CHP system has an outage, as shown in Attachment 3. The average monthly load factor is
about 47%. The customer’s peak billing demand approaches+1400 kW in the 4 nionths in
which its CHP system is assumed to have an outage, and falls tb about 1150 kW [i.e., (900 kW
+ 1400 kW) *+ 2, due to the demand ratchet] in the 8 months in which the CHP system does not
have an outage. The customer’s grid energy consumption is 4.7 gwh, of which 4.3 gwh
represents supplemental energy that could not be supplied from the CHP system, and 0.4 gwh |
[i.e., (500 kW X 8760 hours/year) — 4.0 gwh) represents backup energy supplied to cover for
the 9% of the time that the CHP system is assumed to be out.

The impact on HECO’s annual recovery of demand costs, based on current rates, is

shown helow:



Avg. Demand
Demand Cost Recovered kWh  Cost in Energy

Total InEnergy Charge Purchased Charge (¢/kwh)
Generic Customer Without CHP'  $367,408  $212,765 8,686,300 2.45

Generic Customer With CHP 2 3 260,330 $ 126,978 4,701,000 - 270
Difference $-107,078  $ -85,787  -3,985,800

The reduction in the recovery of demand cost is due to:
o Lower dexﬁand costs recovered.through the energy charge, since the customer with
CHP purchases less kwh from the utility,
e Partially offset by an increase in the demand cost recovered per kwh sold to the
customer as the result of a lower load factor. |
~ If the number of CHP outages was increased to 12. per year and, as a result, the CHP
system capacity factor was lowered to 80%, the nnpact on the utility’s annual recovery of
demand costs, based on current rates, would be as shown here and in Attachment 4:

Avg. Demand
- Demand Cost Recovered kWh  Costin Energy

Total InEnergy Charge Purchased Charge (¢/kwh)
Generic Customer Without CHP $ 367,408 $ 212,765 8,686,800 2.45

Generic Customer With CHP 3 $296,091  §$141.448 5182800  2.73
Difference $ -71,317  $ 71,317 -3,504,000

As can be seen by the comparison of these two scenarios in Attachment 6, the capacity
factor of the CHP system has an impact on the amount of demand cost recovered. A CHP
system that is less reliable means that the customer has to purchase more energy from the

utility and the utility recovers more demand cost.

! Attachment 2, p. 2.
? Attachment 3, p. 2.
3Attachment4 p. 2.



In summary, when a customer installs a 3" party CHP system, the utility’s recovery of
its demand costs is reduced. Therefore, in order to make the utility financially whole, the
implementation of a standby charge is a reasonable next step.

Extra Standby Cﬁarge to Re:cover Lost Demand Costs |

In order to calculate a stand-alone demand charge, the service to the illustrative
customer has to be diﬁded into two separate services — standby service to back up the capacity
and energy normally supplied by the customer’s own CHP system, and. supplemental service
tﬁ serve the customer’s load and eﬁergy requirements above the levels normally supplied by
the customer’s CHP system,

After a customer installs a 3™ party CHP system, the utility provides two kinds of
service to the customer — standby service to back up the capacity and energy nbrmally supplied
by the customer’s own CHP system, and supplemental servic:e to serve tﬁc customer’s load and
energy requirements above the levels normally supplied by the customer’s CHP system.
Under a rate designed to include a standby charge the customer’s supplemental service would
be billed under its applicable rate schedule, while the standby charge would be applied to the -
capacity and/or energy provided by the CHP system.

For the illustrative examples, the supplemental service has a billing demand of
approximately 900 kw for each month, and total supplemental kwh purchased of 4,306,800, as
shown in Attachment 5. The lost demand cost recovery (before adding back any demand costs
recovered through the standby demand charge applied to the backup servicé for the 500 kw

normally served by the customer’s CHP system) is calculated as follows (and is shown in

Attachment 5):



' Avg, Demand
Demand Cost Recovered ~ kWh  Cost in Energy
Total In Energy Charge Purchased Charge (¢/kwh)

Generic Customer Without CHP $ 367,408 $ 212,765 8,686,800 245

Generic Customer With CHP * $208794  $111,152 4,306.800 o 2.29
Difference ' $-158,614 $-101,613 -4,380,000

Under this scenario, the characteristics of the customer’s remaining load (1400 kw less
500 kw CHP net capa;:ity = 900 kw) represent the supplemental service supplied by the utility.
The $tandby service provided by the utility backs up the capacity and energy normally
supplied by the customer’s own CHP system (500 kw) when the CHP system does not operate
at a 100% capacity factor. Thus, the total demand cost recovered by utility through the
supplemental service provided to this generic customer with CHP totals $208,794, which is
$158,614 less than Whaf would have been recovered had the customer not installed the CHP
system. | |

One possible mechanism to recover demand costs through a standby demand charge
would be to include a monthly $/kw standby charge that would be applied to the kw standby
demand, i.e., the demand normally supplied by the CHP system. As shown above and in
Attachment 6, Scenario D, the difference in total annual demand charges recovefed between
the customer without CHP and the customer’s supplemental service is $158,614. Thus, the
reservations charge would be equal to $26.44/kw/mo (= $158,614 + 500 kw + 12 mos). At

$26.44/kw/mo, the utility would recover 1. 00% of the annual difference in its recovery of

demand cost. The standby charge at different recovery percentages would be as follows:

4 Attachment 5, p. 2.
10



Annual

Demand Cost
% Lost Demand Monthly Standby Recovery Through
Charge Recovered  Charge (3/kw standby) Standby Charge
30% 7.93 $ 47,580
60% 15.86 $ 95,160
100% 26.44 $158,614

Moreover, since the standby charge would be desigﬁed to recover the “appropriate”
difference in demand costs, the base energy charge applied to the standby service would not
include a demand charge component. Thus, the base energy charge would be 4.173¢/kwh.
(The actual energy charge would include the Energy Cost Adjustment Factor, which for this
discussion has been assumed to be zero.)
| A second alternative to recover demand costs is to -ad& an additional standby charge on
a ¢/kwh basis that is applied to the kwh consumption over and above the 4.3 gwh of
sﬁpélemental energy (i.e., to the backup energy). The amount of backup ;anergy supplied from
the grid would depend on the CHP sy_stem_’s capacity factor. For a 500 kw system with a 91%
capaéity factor, the amount of backup energy would be 394,200 kwh [S00 kw x 8760 hours/yr
x (1-0.91)]. Fora 500 kwh system with an 80% capacity factor, the amount of backup energy
would be 876,000 kwh [500 kw x 8760 hours/yr x (1 - 0.20)]. |

In other words, instead of charging 4.173 ¢/kwh (plus the ECAF) for backup energy,
the backup energy rate would be increased by some amount. If the .adder was 3.0 ¢/kwh, the
additional demand cost. recovery would be $11,826 (30.03/kwh x 394,200 kwh) for the 91%
capacity factor CHP system, and $26,280 ($0.03/kwh x 876,000 kwh) for the 80% capacity
factor CHP system.

The total demand cost recovery for the backup service (assuming a $7.93/kw monthly
standby charge applied to the 500 kw, as in the prior illustration, and a 3.0 ¢/kwh adder

applied to backup energy) would then be as follows for a 91% capacity factor CHP system;
11 '



> Standby Charge ($)

" Reservations charge ° $47,580
Standby energy charge ° $11.826
Total demand cost recovered $59,406

5 $7.93/kw x 500 kw x 12 months

¢ $0.03/kwh x (1-0.91) x 500 kw x 8760 hrs/yr
12
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